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B127/B101 


AUTHORS:  Gugarina, A. B., Mayzus, 2. K+, and Emanuel’, N. Me 5 
Corresponding Member AS USSR ae ee 


TITLE: - . Critical phenomena in hydrocarbon oxidation in the presence 
‘ of inhibitors in open systems 


PERIODICAL! Akademiya nauk SSSR. Doklady, v- 140, no. 1, 1961, 153 - 156 ; 


‘TEXT: The authors referred to Ne. Ne Semenov (0 nekotorykh problenakh 
khimicheskoy kinetiki 4 reaktsionnoy sposobnosti - Some problems cf 
chemical kinetics and reactivity, Izd. AN SSSR, 1958, D» 632) who showed 
that a critical concentration of inhibitors affects the oxidation process 
considerably. Ata concentration lower than the critical one, the process 
is selfaccelerated,: while at a higher concentration it becomes steady. 
The mathematical analysis was. carried out by V. M. Andreyev. In “his 
paper, the authors published the experimental studies. Their method is 
described in Ref. 5: Ye. [T. Denisov, 2. K. Mayzus, I. P. Skibida, 

N. M. Emanuel', DAN, 128, 155 (1959)- The oxidation was conducted by 
bubbling oxygen at 435°C through a mixture of n-decane with an inhibitor 
(a-naphthol). The process was checked by iodometric titration of the 
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peroxides obtained. ‘ihen the inhibitor concentration changes from 9-107? 
to 9.05+1079 mole/ml, the steady hydroperoxide concentration drops ; 
sharply, practically to zero . The authors show that the critical inhi- 
bitor concentration depends on the peroxide concentration. The following | 


Wo aia 
reactions constitute the total oxidation: "RH + 0, ——>R°, chain foraation. 


: : k 
Chain lengthening: R° + 0,—> RO, and RO, + RH —> ROOH + R. Cleavage: 
k 
3 


ROOH —>RO" + OH". Chain rupture: RO}.+ no; — ana RO} + InH—=>ROOH + In 


(In = inhibitor). Aooording to V. MN. Andreyev who obtained 


tea 0, / iain, 2th the 
itaHilsy =2)/ pera rata tS (4) 
for the critical inhibitor concentration ‘and: 


“hy 2]RHI hy ‘ 
et to (Via, Vou” (3) 
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) for the ratio. The authors determined the ratio k,/k., for 

Ko = or a2 
¢-naphthol as an inhibitor, using the experimentally determined constant: 

Ink] .. s 9+107? mole/ml, and the following constants: v «= 0.5Shr7', 
‘(RH] = 5.2-107? mole/ml, «= 1.8+1072 mole/ml. It was found that 
i f 5 fe] 
kk = 1.33°10°. The activation energy of the reaction of RO, wita 
n-decane equals 15.1kcal/mole, and that of the reaction of RO, with 


a~naphthol equals 5.4kcal/mole. v. is determined by w/v. Wis the volume ~- od 
of the substance entering the reaction vessel per unit time, and V is the 

volume of the reaction mixture. There are 3 figures and 7 Soviet refer- 

ences. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


SUBMITTED: May 20, 1961 
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AUTHORS: Zaikov, G. I., Mayzus, Z. K., and_Emanuel, Ne Me Correspond- 
dng Member AS USSR ~ 


TITLE: - Mechanism of chain ramifications during oxidation of sethyl 
ethyl ketone in liquid phase 


PERIODICAL: “Akademiya nauk SSSR. Doklady, v. 140, no. 2, 1961, 4195-408 


TEXT: The authors found that the degenerate chain ramification during 
oxidation of methyl ethyl ketone (I) in liquid phase proceeds through the 
decomposition into radicals of two intermediate compounds, keto hydro- 
peroxide and diacetyl. (I) was oxidized with atmospheric oxygen in an . 
autoclave at 50 atm and 100-145°9C. The oxidation products (acetic acid, 
ethyl acetate, diacetyl, ethanol, peroxides, CO, and COp) were analyzed 
chemically or by paper chromatography. From the course of the kinetic 
curve for the (I) consumption (Fig. 1) it may be concluded that the oxida- 
tion is a reaction of the first order. In fact, a complicated process 
takes place, which ia suggested by the chain reaction and the anomalously 
low factor before the exponential function in the equation for the constant 
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of the reaction rate, k = 5.2°10 exp(11,200/RT) seo’. The chain 
character of the process was proven by addition of a-naphthol (II) as 
inhibitor. In the presence of (II); a noticeable induction period occurs, 
the duration of which. rises with increasing inhibitor concentration. The 
rate of formation of chains during oxidation of (1) yas determined from 
the kinetics of inhibitor consumption: Ww, = 1-5°107 mole/liter-ses at 
145°C. During the process, the rate of initiation rises as compared with 
@ due to the formation of degenerate ramifications. The rate of 
initiation during the reaction was determined by measuring the consumption 
of inhibitor (11) freshly supplied at different time intervals. Fiz. 3 
shows that the oxidation of (I) proceeds like a chain reaction. Tha rate 
of initiation, however, rises to double its value only. For the ratew of 
oxidation of (I), it is written down: «= (ko/Veg)[ReOR,]o," 2, ka 


increase.of the reaction rate @ to double its value changes the initiation 
rate o,! by the 1.3-fold only, which leads to a linear dependence of the 


reaction rate on the conoentration of (I), i.e., t+? a reaction of the first 
order. The rate of chain ramification during oxidation of (I) rises in 
proportion with the accumulating amount of keto hydroperoxide only at the 
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beginning of the reaction. Later on, a higher total rate of formation of 
radicals is observed than corresponds to the decomposition of keto v5 
hydroperoxide into free radicals. This shows that, besides keto hydro-. oa o 
peroxide, other intermediates participate in the chain ramification x : 
. during oxidation of (I). ‘The assumption of a cooperation of diacetyl - 
(formed in this reaction and readily decomposable into two medical) was. 
confirmed by an inoreasing rate of chain ramification on ‘addition cf 
diacetyl. The dependence. of the ramification rate on the total conoentra- 
_ tion of keto hydroperoxide and diacetyl ie caloulated: 
| tye ty Dh fea Pls = Ae {ID + BPH} aed 
Here, ©, is the rate of initiation at a certain instant of the reaction; 
{D] and ‘{P]} are the concentrations of dibcetyl and keto hydroperoxide. On 
admixture of an additional amount of diacetyl, Eqs (1) obtains the form; 
a | “we kIDiet AIP =A {1D + PIPL}: (2)- 
From (1) and (2), we o : RON ee mates we wee Fe 
ofa, = {[P], + (koe, 


btain oe 
PLIAP) + (xo /k;)[P],)e ky, can easily be 
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; a caloulated anes the other: data are: experimentally determined. The 
authors found. for k, at 145°C: 1.0°1079 seo “1, for kot 1.4° 1074 seavl, 4 ate 


i. Phere are 4 figures and 44 references: . 11 Soviet and 3 non-Soviet. ‘The 

_. three references to English-language publications read as follows: 7. D. 

.. Emmons, G. B. Lucas, J. Am. Chem. Soc., 77, 2287 (1955); J.SF. Pode, W. A. 
Waterss Je Chem. Soo. 1956, m4 We. As Waters, J. Chen. 800, 1946, W156 


oe ASSOCIATION: Institut Ahintoheskoy: fiziki Akademii nauk S93R (Institute 
ie oe ae OF. Chemical aaees of the nganeny of Sciences USSR) 


Jeomreoen: sy “May 20). 1961 


oo Bga ve “EAnotio ourves: tox the’ consumption of methyl ethyl ketone and the 
, accumulation of reaction. products | at: T-= 145°C, pressure = 50 atm, and air - 
-» velocity « 20 liters/hr.*(1) Consumption of methyl ethyl ketone, (1') sem- 
.'» Logarithmic -anamorphosia. ‘of curve 1,.(2) acoumulation of acetic acid, 
(3) C025. (4) 00, (5) ethyl: acetate, (6). diacetyl, (7) keto hydroperoxide 
. <(xdght-hand scale), (8): ethanol (right-hand scale). 

Legend: xe BE (b) mole~.. |. 
Gard 4/6 rncgted aay om G 
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PHASE I BOOK EXPLOITATION S0V/6319 


Berezin, Il'ya Vasil'yevich, Yevgeniy Timofeyevich Denisov, and 
Nikolay Markovich Bnanuel! 
reer ere meme natin pert acted eatSice, ee 

Okisleniye tsiklogeksana (Oxidation of Cyclohexane) [Moscow] 
-Izd-vo Mosk. univ., 1962. 301 p. Errata Slip inserted. 3500 
copies printed, 


Ed.: N. A. Korobtsova; Tech. Ed.: 1, A, Kozlova. 


PURPOSE: This book is intended for chemists and chemical engineers 
engaged in the industrial oxidation of cyclohexane, 
COVERAGE: The book discusses current theory and technology of 
cyclohexane oxidation, Although the text is based Primarily on 
non-Soviet materials, the discussion of kinetics is taken entirely 
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SESSION A~S—3 1 Pree Radicals bn Blotogical Syvtems 


rs : : (a) 
Free Radical States and Processes ta Experimental Radiobiology and 
- Pecutlarittes of the Effect of Inhibitors of Reactions of Radicals 


Mf. Emancel 


It way shown that low-toxicity inhibitors of radical chain processes (in particular the derivatives of gailic acki) 

reduce the radiation-Induced decrease in relstive viscosity of DNA solutions, Some compounds are not only 

protective but also have an eilect when added after irradiation. The reduction in damage to DNA molecules in 
the presence of inhibitors ts ilhntrated by gectron microscope photographs. . 

Tt was found that tnhibltors retard the development of oxidation processes in the lipi’s of the liver of irradiated 
animals, These procestes were followed using Infra-red spectra. Metastable states and energy levels of protein 
and of nucleic acids were analysed on the bacis of spectra and of the kinetics of the decay of gamma end 
photophosphorescence. Indications of protein cross-linking were secs. : 

‘Differences were shown between the mechanisms of action of the inhibitors of radical processes and those of = / 
the widely known radioprotective agents of the mercamine type. A corresation was established in experiments 

_ in viva between the magnitude of the inhibitory index of the compounds used (measured in chemical modets) and 
the survival of Irradiated animals, ; 


Iratttate aff Chemical Phytics, Moscow, USSA 


report presented at the Qni Intl. Congress of Radiation Research, 
Harronate/Yorkshire, Or. Brit, 4 5-11 Aug 1962 


AP 
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EMANUEL', N.M.s KNORRE, A.G.; Prinimali uchastiye: GAGARINA, A.B, 5 
, ~SKIBIDA, I.P.5 ALAVERDOV, Ya.G., red.s YZZHOVA, L.L., tekhn. 
- Keds _ i. ; ae west 


[Course in chemical kinetics; homogeneous reactions }Kurs khi-~ 

micheskoi kinetiki; gomogennye reaktaii. Moskva, Gos.izd-vo 

"Vysphaia shkola," 1962, 413 p. : (MIRA 16:3) 
(Chemical reaction, Rate of) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


7 


EMANUEL, N.M., BLYUMBERD, E.Ae, ; 


Fluid phase oxidation of lew molecular organic compounds for monome:? 
production. 


Report presented atthe 12th Conference oa high molecular weight compounds 
devoted to monomers, 3-7 April 62 
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GOL'DBERG, V.M.; OBUKHOVA, L.K.; EMANUEL', NoM. 
Certain features of the action of a potassiumemanganese catalyst in 
the reacti-n of n.decane oxidation. Neftekhimiia 2 no.2222%=236 
MreAp '62, (MIRA 15:6) 


1. Institut khimicheskoy fiziki AN SSSR. 
(Decane) (Oxidation) (Catalysis) 
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TITLE: 


” PERTODIGALS 


Bayriohteyn, Be Ke, and Eaanuol', N. H., Corresponding 
Momber AS USSR 


_ fleduction of radintion danare of DNA molecules in the 


presence of propyl gallate (pc) 


Akadeaiya nauk SSSR. Doklady, ¥. 142, noe 5, 1962, 715-715 


. TEXT: The present study concerns the protective effect of PG on 0.007% | 


DNA golutions which were prepared from the spleen of rata and diluted in 
0.1 M ammonium acetate, pil 6.2, to 0.0015%. The intrinsic viscouity [r} 
of 25.41/g corresponds to a molecular weight of~ 5+10", the scetticient 
of molar extinction © (r)260 ‘ue 6450. Doneo of 66,000, 160,000, ond 


$36,000 r were applied with a64-2 (BP-2) 


(a ma, 75 kv, Mo anode, without filter), dose intensity 135,000 r/min. 
One-atoge carbon replicas were examined in an IEM-5G electron microscope, 
accelerating tension 80 kv, magnification 18~-25,000 timea, Tho damage 
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percentage increases from 50 through 75 to 100% after irradintion doses 
in the above-mentioned aequence. In all casen, addition of PG fpuarantees 
i. a 40 = 50% protection of DNA molecules (Pig. 1}. The oize of the LNA 
= molecule fragments io. greater with PC addition than without. Further 
tn otudieo are needed to decide whether these fragments are incompletely 
decomponed molecules ef the initial DNA or « result of cross-linking 
facilitated by PG. PG addition after irradiation and testing of DNA. 
yo : and PG oo to their biological activities. may solve thia problem. Thera 
4 @re 2 figures and 19 references: 8 Soviet and 11 non-Soviet. The four v4 
oF . most recent references to English-language publications read as follows: 
A. R. Peacocke, B. HN. Preston, Proc. Roy. Soc., Ser. B, 153, Noe 950, 99 
(1960); R. Latarjet, H. Ephruosi-Taylor, M. Rebeyrotte, Radiation Rea. 
Suppl. 1, 417 (1959$4 FP. WM. Defilippes, W. R. Guild, Radiation Rea., 1), 
58, (1959)5 P. Alexander, K.-A. Stacey, ‘IV Internat. Congress of 
Biochemistry, Vienna, 1 - 6 Sopt., Symp. IX, 1958, 


SUBMITTED: September 30, 1961 


Card 2/3 _ 


elas Sens Coe eee 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


SBE PROVED: FOR RELEASE: Thursday, soa be 27, 2000 CIA-RDP86-00513R00041211 


Fo 


srozoleay 12/003/021/ot 
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“Figs 1 Change in intrinoto, vinoosity of DNA solutions before and after 


- diation. ; 
H i) tontfol ° ‘(before {rrediation); (2) irradiation with PG additions 


8 Arad iotion: sithout. a (a). hours (v) e/a 
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AUTHORS: Mayzusy Eo Kes gmanuslt,—Nr-Mry Corresponding 


and Yakovleva, vy. Ne 


Member iS USSR, 


n-decane oxidation 


2, 1962, 336 = 369 


TITLE: Mechanism of chain formation in 


Doklady, V- 143, no. 
ated for liquid-phase 


ned is trimolecularc 
(RH + 0,7? + HO, - q,)° 


PERIODICAL: Akademiya nauk SSSR. 


as experimentally investig 
hether the reaction concer 
+ Rt - Q) or bimolecular 


red with®-naphthene 48 {nhihitor, 


“WEXT: The mechanism W 
n-decane to find out Ww 
“>Re 
(2 RH + 05 RF + Hy0, 
Wo was measu 
whose concentrati pectrophotometry after reaction 
with p-nitrobenzo ym an azo dye at 150°C. The 
{inhibitor consump 
sion. The rate 0 
ows with the inhibitor concentration, i+ Ges the radical ni 


foregoing, eT 
o low at the beginning of oxidation as to becone 


formation rate is 98 
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comparable to the rate of inhibitor oxidation by Q5° The resulting 
equation reads: = a [Int] /at = Wy + ky (tax) [o,] ° WoaH is linearly 


dependent on {tnx}? (n=1.95 was found from the straight line in the 
coordinates a finn] /at, ‘log [tn] ). | 2.691077 mole/liter+sec was. 
determined from section cut off by the straight-line on the ordinate of the 
Wont 7 [tox]? diagram, and k, = 1.29107! liter®/mole’. sec from the slope. 
The same value for ky was also found when oxidizing with a 53% 0, + 47% Ny 
mixture. Measurements at different partial pressures of 0, and of 


' nedecane - p-dichloro benzene mixtures of various compositions showed the 
chain formation reaction to be of first order with respect to the 0% 


Goncenb rats ens and of, second order with respect to the decane eer renee 
oe ae See cal = 
a res | thhere hal 


of 
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ks = 5. 2107! liter 2 jnole-ueo, i.e. a higher value, was established in the 
reaction in n-decane ~ pe-dichloro benzene mixtures, evidently due to the 
polarity of the solvent. There are 3 figures and 7 references: 6 Soviet 
and 1 non-Soviet. The reference to the English-language publication reads . 


as follows: C. A. Mc Dowell, J. H. Thomas, J. Chem. Phys., 17, 558 (1949). 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


SUBMITTED : December 11, 1961 
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Kinetic characteristics of the antitumoral activity of chemical 
compcunds of various classes. Dokl. AN 8SSR 143 no.3:737=740 
Mr "62, (MIRA 1533) 


1. Institut khimicheskoy fisiki AN SSSR, 2, Chilen- 
korrespondent AN SSSR (fbr Emanuel? .) 
(Cytotoxic drugs) 
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Inactivation of lactic dehydrase by free radicals formed from 
inhibitors of radical processes, Dokl, AN SSSR 143 no,531215- 
1218 Ap '62, (MIRA 1524) 


1, Institut khimicheskoy fiziki AN SSSR, 2. Chlen-korrespondent 


AN SSSR (for Emanuel'). 
(Dehydrases) (Radicals (Chemistry) ) 
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) f kinetic re ties of complex chain processes a8 & 
Stina fs ane rates of formation and consumption 
of-intermediate products. Dokl.AN SSSR 144 no.1:170-172 
My 162. 5 (MIRA 15:5) 
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Zoologicheskiy institut AN SSSR i Institut khimicheskoy 
figiki AN SSSR. 2. Chlen-korrespondent AN SSSR (for 


sia (VBNOK). anh QERO-KE1D) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


KUKUSHKINA, G.V.; GORBACHEVA, L.B.; EMANUEL', W.M. 


Kinetic characteristics of the inhibition of protein biosynthesis 
in cancer cells treated with alkyl phenols and chlorampenicol. Dokle 
AN SSSR 146 no.521206-1208 0 'é2, (MIRA 15:10) 


1, Institut khimicheskoy fisiki AN SSSR, 2, CHlen-korrespondent AN 


SSSR (for Emamuel'), 
(CHLURAMPHENICOL—PHYBIOLQOICAL EFFECT) (PHENOLS—PHYSIOLOGICAL EFFECT) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


‘KUKUSHKINA, G.¥.3 QORBACHEVA, L.B.s EMANUEL', NoMe 


Differences in the nature of the suppression of protein bio- 
synthesis in cancerous cells by oxyaromatic compounds ard alky- 
lating agents. Dokl, AN SSSR 147 n0,521218-1219 D 'f2. ( ge) 


1. Institut khinisherkoy fisiki AN SSSR. 2. Chlen-korrespondent 
AN SSSR (for Bnanuel'). 
(PROTEINS) (BIOSYNTHESIS) (CANCER) 


wer 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


“ . 


-EMANUEL', Nikolay Markovich; FAYNBOYM, I.B,, red.; RAKITIN, I.T., 


(Chemistry and physics) Khimiia.i fisike, Moskva, Izd-vo 
"Znanie," 1963. 31 p. (Novoe v zhisni, nauke, tekhnike. 
IX Seriia: Fisika i khimiia, no.13) (MIRA 16:8) 


le Chlen-korrespondent AN SSSR (for Emanuel'). 
(Chemistry) - (Physics) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


a 


een ee TD 8 NRE LT TNE SOS SRR oS 


ACCESSION NR: ATHOIO620_ ~ "73051 /63/000/000/0420/0427 


‘ source; Katalltichesklye reaktsI! v zhidkoy faze. Trudy* Vsesoyuznoy konferentsI I. 
AlmaeAta, 1963, 420-427 ; 


_ TOPIC TAGS: oxidation stimulation, oxidation Inhibition, liquid phase oxtdatton, 
oxidation, chain theory, branched chain, free radical, chain reaction 


- ABSTRACT: The article discusses the Semenov theory (N. N. Semenov, Tsepry*ye 
_reaktsii, L. Goskhimizdat, 1934) of chain reactions with a degenerated, tranched 
“chain. The latest concept of these chain reactions includes the followirg main 


_ rate of hydrocarbon oxidation may be increased by adding initiators such as pero~ 
xides, azo=compounds, and salts of metals with variable valences. Salts of metals 
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AUTHOR: Emanuel', No Mej Denisov, Yeo Ts 


TITLE: Stimulation and Inhibition of the reaction of liquid-phase oxidation In 
the light of the chain theory 


points: 1) The formation of free radicals tn an oxidation reaction is primarlly 
due to the stimulation caused by hydroperoxides, although acids and ketones such as 
cyclohexanone may also play a role. 2) The formation of free radicals may also 
Involve nonperoxide substances, as tn the oxtdation of mothy lechy ners which 
yields diacetyl; diacetyl! rapidly decomposes to free radicals. 3) The ‘ow, tnittal 
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however, may also act as Inhibitors, as exemplified by KMn0, In the oxidation of 
n-decane. This Inhibition suggests the existence of a Mn2+ critical concentration, 
which reverses the stimulation. 4) The oxidation of paraffin to fatty asids can 
be tnitlated by XY -radiation from a cobalt source. 5) Heterogeneous catalysts 
such as metallic oxides act as stimull tn reactions of liquid-phase oxidation, as 
exemplified by a MnO, catalyst In the oxidation of isobutylene. The article con- 
-tinues with a discussion of the critical factors In an Inhibited reaction. The 
inhibitor concentration that effects a break in the chatn and the use of inhibitors 
In studies of complex chalnenonchaln reactions ylelding free radicals are also 
mentioned. Orige art. has: 40 chemical formulas and 4& figures. 
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367=370 My-Je '63. -- 
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pure n-butane is much faster than its oxidation in solutions with 
acatiec eefd, An assumption fa made thet the change of compoeltion of 


pre ost ips vroducts of butane in acetic aci< 45 relateé to the decrease 
“ ths chein reaction of neCutyinsdroperoxide, whitch cesults 
S rmation of methylethylkatone. 9 use of benecol as i solvent 
mas its limits, The soluti-s atteing s crtctieg? concentras 
“"ro1 at which the butane sxidgstioan crocass is complately 
wee * .  StG. art. has: ] table, and W figures. 
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AUTHOR: Emanusl', Ne Ma; Kruglyakova, K. Ye.; Vichutinskiy, A. A.: Vasilyev, 
R. F, Se ‘ 


TITLES: het umineecouce of solutions of desoxyribonucleic acid \(DRNA) after 
irradiation: with X-Fays > 
SOURCE: AN SSSR, Izv. Otdeleniye khimicheskikh nauk, no. 6, 1963, 1143 


TOPIC TAGS: ctnemiluminescence, desoxyribonucleic acid (DRNA), x-rays, irradiation, =; 
peroxides, recombination of radicals 


ABSTRACT: A low intensity chemiluminescence has been discovered following irradia- 
tion of DRNA solution. The intensity falls expenentially with time. It was shown 
chemically that the peroxides arising from irradiation of DRNA decompose according 
ame law at approximately the same rate. The cneniluminescence ney rise 
rum recomcination of radicals formed from peroxides producea in ue irreditition. 
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TITLE: Kinetios of propylgallate Suscoxigeltcd in aqueous solution 


\TEXT: The course of: the oxidation of propyl gallate (PG) which has an j 
‘antitumor and radiation-protective effeot was determined polarographical 
in a borate buffer of pH 7.2 - 7-4 at a constant temperature of 21°C. 
Consistently with data published on PG in acetate buffer, the half-wave = 
potential depended linearly on the pH of the medium within the pH range 0 
7.1 - 8.6. The PG oxidation rate increased with increasing pH and showed: 
a’ linear dependence on the OH™ ion concentration, which indicates that PG 
ions with a single charge react. The reaction is ‘first-order with 
respect to the initial PG concentration. Moreover a zero-order reaction : 
with respect to the process concentration was found, which may be ex- 
plained by intermediate formation of quinone. This is converted with an | 
increasing rate to semiquinone by reacting with PG. The temperature 


{ 

\ PERIODICAL: Akadestiya nauk SSSR. Doklady, v. 148, no. 1, 1963, 97-400 | 
a 

i 

y" 
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dependence of the oxidation: rate wag studied at pH 7.6 and 8.8. The 


& half-wave potential of 1.17 v was detected polarographically in the 
PG oxidate (buffer pH 7,2). By separate tests it was proved that this.» 
wave is due to the presence of H,0,5 and this was identified also by 


the qualitative reaction with (Ti0, + H,80,). The presence of further 


oxidation products resulted from the 0.03 v difference between the 
half-wave potentials of HAO, and the PG oxidate. A complete scheme of 


PG oxidation in aqueous solution ig Sliven. The formation of free-radical. 
intermediate products may explain the different behavior of phenol 
anhibitorg in biological experiments. There are 4 ‘figures. 
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TL: Liquid phase oxidetion| of isobutylene | tn the prasence of hoterogonsous 


talysts a 


SOURCE: AW SSSR. Doklady*, v, 150, no. 5, 1963, 10661068 Pa oo 
ss TOPIC TAGS: _Uquid phase oxidation, isobutylene, heterogeneous catelyst, salt — noe 
. catalyst, hydrocarvon ges oxidation, gaseous phese oxidation an a ie a: 


AMSTRACT: The object of this work is to ineresse te selectivity o 
processes in the liquid phase of hydrocarbon gases by means o 
heterogeneous catalysts. An assumption wes made thet the on : 
in tie liquid phase does not have a principal difference betveen the enslomus 
oxidation in. the gaseous phase, The experimental product for the ox:idation 
in this study was 99.0% pure isobutylene with an edmixture of 0.1% by welght of | 
butylene and 0.1% of saturated C sub 3 = € sub 4 hydrocarbons. The ‘mocess of | 
oxidation of isobutylene in the absence of catalysts did not take plice even otter 
_1@ hours following the introduction of oxygen. With the introduction of eny of iE 
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Reaction of radicals from irradiated protein and polymethyl 
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TITLE? Interaction of two eres be hydrocarbon oxidation 


{ 
{ 
t 
SOURCE? AN SSSR. Doklady*, v. 152, now 1, 1963, 110-113 


i TOPIC TAGS! antioxidant, oxidation inhibitor, inhibitor, oxida= / 

tion, hydrocarbon oxidation, hydrocarbon, synergism, synergistic. 

effect, synergistic inhibitor, Neozone D, 2-naphthylamine. N-phenyl-, 

{ phenol. 2,6-di-tert-butyl-, benzene, ethyl-, isobutyronitrile, 

i azodi~, Ionol, p-crasol. 2.6 -di=tert=-butyl-, phenolphthalein, 

i tetraLsopropyl~, diphenylamine, inhibitor PERSMAD ETON consumption 
rate, free radical, hydrazine. tetraphenyl-~ 


ABSTRACT; The consumption rate of two inhibitors Cia textdance) me 
of tha phenol and aromatic amine type in hydrocarbon oxidation has 

: been studied to clarify the mechaniam of the synergistic effect of | 
two inhibitors used simultansously, Neozone D (N=phenyl=2=naphthyl=_. 


amine)| and 2,6-di-tert-butylphenol YI) were used both separately 
an simultaneously in ethylbenzene! oxidation initiated with 
' Card ljas 
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| ACCESSION NR: AP3007235 ot 
{ _ 
| srobtetecbutyrontertie lend conducted at 70C, This oxidation - 
ta Va r) being an “unbranéhed" chain raac«. | 
i tion, Changes in inhibitor concentration in the couvse of oxida= | 
i tion were determined apectrophotometrically by formation of an - a 
azo dye from the inhibitor and added diazotized p-nitroaniline, : 
Tt was found that a single inhibitor 1s spent at a rate equal to 
one~half the initflation rate, indicating that one inhibitor mole=- 
cule reacts with two RO, free radicals, When the two inhibitors 
are used together, consumption of Neozone D is slight until prac- 
tically all of the phenol I is spent, Neozone D is subsequently 
| consumed at a rate close to the half-rate, . This amins-consump= | 
| tion inhibition is observed at various ratios and total contents | 
: of the two inhibitors. The same inhibition was observed with other, 
pairs of phanols and amines; @.g8., Neorone D with 2,6-di-tert- 
butyl-4-methylphenol (ZIonol) or with tetraisopropylphenoclphthalein,. 
| Replacement of Neozone D with another amine, diphenylamine, also L. 
| resulted in considerable slowing of amine consumption itn the presence 
' of the phenol. In an attempt to explain this phenomenon, the rate ; 
; constants of the reaction between inhibitor and RO, free radicals ion 
| 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211 


Screen inne chee see Sy eis ee 


“ACCESSION NR: AP3007235_ . 7, 


f 
Coe determined by: the chemfluminescence quenching method. (0, N, 
|” Karpukhin, V. Ya. Shlyapintokh, N. V, Zolotdva, Izv, AN 3SSR, OKhN,. 
| 1963, No. 10). It was clearly indicated that inhibition of amine 
“od consumption in the presence of phenols is not caused by the dif- 
ference in the values of the constants, i.e., in the effectiveness 
| of the inhibitor, It 1s assumed that a free radical formed by the 
i reaction of the amine with RO, radicals abstracts a hydrogen atom 
from the phenol, thus restoring the amine, Hence, amine concentra- : 
‘tion changes only slightly until all of the phenol is consumed, i 
i 
| 
| 


This assumption was confirmed experimentally by establishing that 
diphenylamine accumulates during ethylbenzene oxidation <nhibited | 
by Ionol and tetraphenylhydrazine. The latter fs a source of — | 
(C.H.) Nf radicals which form “tpheny Lanine/on reacting with Ionol | 
(by abstracting an H atom from this phenol). Oxidation of the ©; 
R,R,N free radicals does not occur, since the reaction rate with 
Ionol is higher than the RiRoN oxidation rate. The results of 
the study may also contribute to an understanding of the synergistic 
effect of inhibitor pairs at higher temperatures. Orig. art. hast . 
4 figures and 1 table. 
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! TITLE: . Reactivity of intermediate materials in hydrocarbon oxidation reactions. 


SOURCE: Neftekhimtya, ve 4, no, 1, 1964, 82-90 | 


t TOPIC TAGS: hydrocarbon oxidation, reaction rate, hydroperoxide, alcohol, ketone, : 
| RO sub 2 radical, ethylbenzene oxidation, decane oxidation, kinetics, acato~ : 
i phenone, methylphenylearbinol, reactivity 


ABSTRACT: The rates of reaction of hydroperoxides, alcohols and ketones with RO, ; 
' radicals in the oxidation of ethylbenzene and n-decane were determined by a method. 
' developed by the authors (Uspekhi khimif 26, 416, 1957) wherein the rates of Be 
: formation and consumption of reaction products in an open system may be determined, 
i The various parallel and consecutive reactions by which the chain oxidation of 
hydrocarbons may proceed were investigated and the reaction rates determineds: 
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{ The. kinetic curves of athylbensene consumption and hydroperoxide accunulation 1 

' (fig. 1) and alcohol (methylphenylcarbinol), hydroperoxide and ketone (aceto- i 
- phenone) accumulations (figs. 2 and 3) for reactions run at 118 C were drawn. ot. 

' ; Acetophenone is the end product of ethylbgnzene oxidation; its rate of consumption 
' kg"(RO2) = 0, ke = 0, and k, s 0.82 x 10° mol/l.hr. The reactivity of ethylben- 7 : 
> gene and its oxidation products with RO2 increases in the sepies ethylbenzene : 

: (ky = 8.3 x 1073 hrs*4), alpha-hydroperoxide (k, 2 7.8 x 10°* hrs“), and methyl- | 

: phenylcarbinot (k4' = 10.2 x 10°“); the relative reactivities are 1:9.5:12. 

' Kg s 7.8 x 10 O'L/mol.he. The rate constants of the elementary reactions were 

' determined: k2 = 1.3 x 10 » kg 2 1.2 x 10* and k,, = 1.6 x 10“ L/mol.sec. The 

| reactivity of n-decane, its hydroperoxide and its isomeric alcohols formed by 

' oxidation at 140 C was determined (fig. 4). The rate of rgaction with RO, radi- 

, cals for all the isomers is fhe same. ko(RO2) = 3.8 x 10° min™*; ky (R04) = 2.6 

: x 10°73 ky, (RO2) 2.0.51 x 10°°; hence the rate of reaction of RO, increases in the 

' order n-decene, alcohols, hydroperoxide in the ratio of 116633135 Aa with ethyie | 

: benzene, the reactivity of n-decane with the RO, radical is leas than with their 
respective hydroperoxides or alcohols. Unlike ethylbenzene, the reactivity with 
the decyl alcohols is two timas less than with the hydroperoxide, leading to the 
formation of different products, in this case alcohols? 
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Ethylbenzene oxidized in 


Kinetic curves of the consumpt 
_ accumulation of hydroperoxide (curve 2, internal scale). 
open system v/V = 0.102 hr74, 118°. 
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fig. 2 
mulation of alcohol (1), hydroperoxide (2) and ketone 
(3), Ethylbenzene oxidation in open system with ethylbenzene feed (part a) and feed ° 
of methylphenylcarbinol solution in ethylbenzene, containing 0, 106 mol/4 alcohol 
(part b) and 0.17 mol. /1, alcohol (part c). viv + 0,102 hr", 118°, 
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Fig. 3. Kinetic curves for the accumulation | 4 
of hydroperoxide, ketone and alcohol. Oxie a 
dation of ethylbenzene in open syatem with 

ethylbenzene feed (curves la, 2a, 3a) and 

feed of ethylbenzene containing 0.055 mol/l. 
acetophenone (curves 1b, 2b, 3b), leshydro- 
peroxide (internal scale); 2«eacatophenone; 
3-methylphenylcarbinol. v/V = 0.102 br°2, 
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Fig. 4, Stationary concentration of alcohol 
(I) and hydroperoxide (II) in oxidizing n- 
decane in open system; v/V = 2.7 x 10° min“l, 
140°, Section l==pure nedacane feed; 2-- — 
mixture of n-decane with decanol-23 in ‘ 
amount of 0.205 mol/l.; 3--mixture of n-decane = |. 
with the same amount of decanol-4; 4--mixture @ 


moe fe, 


gee 
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TOPIC TAGS: experiment animal, radiation siclmess, radioproteactive 
agent, liver, chemotherapy, oxidation inhibition, neoplasm 


ABSTRACT: Based on the assumption that synthetic inhibitors might be 
‘effective in processes accompanied by changes in natural antioxidant 
activity, the antioxidant activity changes of liver lipids were 

studied after single or repeated administration of froe radical 

reaction inhibitors to intact animals, Mice were injected ‘intraperi- 
toneally with the inhibitors dissolved in water or a 10% Twoer-80 
‘solution, The natural antioxidants were extracted from the Lipid 
fraction of the animal livers and dissolved in methyloleate, which 
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‘The kineties of antioxidant activity changes of lipid extracts 
following single introduction of h-methyl-2,6<di-tert-butylphenol is 
‘graphed, It was observed that a single administration incveased the 
antioxidant activity while repeated administrations depres3ed this 
‘activity for some time depending on dose, It may bs thus assumed that 
} ‘gynthetic inhibitors resemble natural ones, Repeating this experiment 
| with mice which had received a lethal radiation dose and whose | 
{ antioxidant activity had declined to zero, it was found that with a | 
{ 30 me/kg dose of the above compound the activity level was maintained | 
‘and 20-25% of the mice survived, while a 100 mg/kg dose hai no such | 
| ‘effect, Since cancer cells are known to differ from normal cells by | 
| ‘the amount of antioxidants, tests were conducted in mice with | 
| ‘leukosis who received the inhibitor h-oxy-3,5-di-tert-butyl-alpha- 
{ 
: ) 
{ : 
{ 
| 
{ 
| 
i 


I 
i 
was then oxidized in an air current at 36 C in an oxidizing chamber. | 
i 


t 
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methylbenzamine, which depressed and lengthened the initial activity — 
of liver lipids, In animals irradiated prior to leukosis, the 
activity developed at a slower pace the highor tho dose, resulting in 
increased survival times of up to 2 days. Similar results were 
obtained for animals whose antioxidant activity was depressed by 
administering large amounts of the inhibitor, It may thus be 
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concluded that small inhibitor amounts which cannot decrease the : 
antioxidant activity of liver lipids in the intact animal display a 
vadioprotective effect and favor the development of transplanted 
‘cancer, while large amounts which can decrease this activity will 
“aggravate radiation siclmess but slow down leukosis development. 
Orig. art. has: 3 figures, 
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TITLE: Mechanism of irradiated protein radical recombination in the 
presence of oxygen 
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reaction mechanism, free radical, microwave spectroscopy 


ABSTRACT: Oxygen consumption of irradiated oteins and loss of 
radicals were investigated in casein and bovine serum albumin to test 
the hypothesis that irradiated protein radical” esiabination takes 
place according to an oxidative recomb{nation chain reaction. The sl 
initial numter of radicals and the kinetics of their loss were _— 
measured by an EPR-2 1KhF microwave spactrometer, Oxygen consumption 
was measured by a capillary microrespirator, Measurements were made et 
over a 2l-hr period to determine total oxygen consumption and radical -—— an 
i The proteina wero. gamma-irradiated (GUT-60-00, 20 to 50 Mrads.j - : 
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A figure shows typical curves for 
oxygen consumption and radical losges in irradiated casein and bovine 


& Of protein, It 4, evident that with the entry 
of oxygen into the systom, the number of radicals 1s reduced and 
oxygen is consumed. The rates of t 


"chain length" may be calculated, 
The presont data indicate that irradiated Protein radical »ecombination 
i ng to an oxidative 
tive research on 
yield of peroxides, carbonyl groups, and hydroxy groups for a radical 
of imvadtated protet othesis conclusively, 
Orig. art. has: igur 
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Fig. 1, Kinetlo curves of oxygen consumption (a) and rad 
of irradiated casein (I) and bovine mania Rien (II). si my 
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| ABSTRACT :— Seine Sorvar celts ce cacy good- oxidation. catalyst Gel previous: “woth — 
| indicates that the catalytic effect-consists of an acceleration of hydrwperoxide — -. _ 
_}| decomposition into free. radicals) Free radicals are formed on decomposition of the 

_ complex formed between the copper' salt and the hydroperoxide. The structure of the. a‘ 
1 complex. and its_rates-.of..formation.and- ‘decomposition. are not known. Tht: purpose of | 
_this work was the etudy. of the. catalytic effect.of copper stearate on the oxidation . Ae 
of n-decane. The oxidation was conducted in’a glass vessel at 140C, with an oxygen q 
feed rate of 1.6 liters/hour. It was found that in the system a-decyl tiydroperoxide-=! - 
... |.copper stearate, free radicals are formed. as.a result of the decomposition of the. i 

-s eee , complex {CuSt2.nROoH]. ee the kinetic data it was possi bdo to. qo 
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